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ABSTRACT
Aims. System parameters of the object LTT 560 are determined in order to clarify its nature and evolutionary status.
Methods. We apply time-series photometry to reveal orbital modulations of the light curve, time-series spectroscopy to measure
radial velocities of features from both the primary and the secondary star, and flux-calibrated spectroscopy to derive temperatures of
both components.
Results. We find that LTT 560 is composed of a low temperature (T ∼ 7500 K) DA white dwarf as the primary and an M5.5±1 main-
sequence star as the secondary component. The current orbital period is Porb = 3.54(07) h. We derive a mass ratio Msec/Mwd = 0.36(03)
and estimate the distance to d = 25 − 40 pc. Long-term variation of the orbital light curve and an additional Hα emission component
on the white dwarf indicate activity in the system, probably in the form of flaring and/or accretion events.
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1. Introduction
Cataclysmic Variables (CVs) are close interacting binaries with
a white-dwarf (WD) primary accreting matter via Roche-lobe
overflow from a late-type companion that is on, or at least
close to, the main sequence. These systems are thought to
form from initially detached binary stars that go through a
common-envelope (CE) phase (Paczyn´ski 1976, and references
herein). In the course of its nuclear evolution, the more mas-
sive star expands, eventually fills its Roche lobe, and trans-
fers matter onto the late-type dwarf at very high rates of up
to ˙M1 ∼ 0.01...0.1M⊙yr−1 (e.g., Meyer & Meyer-Hofmeister
1979; Warner 1995). The CE configuration results, since the
secondary star cannot adjust on such short timescales1. The
CE provides an enhanced braking mechanism, rapidly reducing
the binary separation. After the expulsion of the CE, angular-
momentum loss due to magnetic braking further reduces the or-
bital separation between the remaining WD and its red compan-
ion (on much longer timescales). Eventually the Roche lobe of
the red dwarf shrinks into contact with the stellar surface, thus
starting mass transfer and the proper CV phase. Following the
convention of Schreiber & Ga¨nsicke (2003), a post-CE binary is
called a pre-CV if the time between the expelling of the CE and
the start of the CV phase is less than the Hubble time. For a
Send offprint requests to: C. Tappert
1 Note, however, that neither high mass-transfer-rates lead necessar-
ily to a CE, nor a CE phase to a CV (e.g., Beer et al. 2007; de Kool
1992, respectively)
comprehensive overview on CVs and CV evolution see Warner
(1995).
Currently only ∼ 40 pre-CVs with established orbital peri-
ods are known (Morales-Rueda et al. 2005), which is in strong
contrast to the over 600 CVs with measured orbital periods that
are listed in version 7.7 of the Ritter & Kolb (2003) catalogue.
Furthermore, this small sample is severely biased by observa-
tional selection effects towards young systems containing hot
white dwarfs and low-mass companions (Schreiber & Ga¨nsicke
2003).
LTT 560 is listed as a high proper motion system in the
Luyten (1957) catalogue. The object was marked as a possi-
ble WD by Eggen (1968), and appeared as a nova-like variable
in Vogt (1989) and in Downes et al. (1997), the latter using the
designation Scl2. Spectroscopy by Hoard & Wachter (1998) re-
vealed narrow Hα emission and a red continuum that was fitted
well by an M5 dwarf. They also found a variable doubling of
the Hα emission that led them to suspect a binary nature for
LTT 560.
Here we present photometric light curves and time-resolved
and flux-calibrated spectroscopy that reveal LTT 560 as being an
old and nearby short-period pre-CV containing a very cool white
dwarf.
2. Observations and data reduction
The photometric data were taken in two runs on 2002-09-22 and
on 2002-10-17+18 at the CTIO/SMARTS 0.9 m telescope us-
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Table 1. Log of observations. The configuration column for the spectroscopic data states the grism/grating, the wavelength range,
and the spectral FWHM resolution. Date and HJD refer to the start of night.
date HJD telescope configuration ndata texp [s] ∆t [h]
2002-09-22 2 452 540 0.9 m CCD+R 130 120 5.67
2002-10-17 2 452 565 0.9 m CCD+R 90 120 3.84
2002-10-18 2 452 566 0.9 m CCD+R 90 120 3.87
2003-07-19 2 452 840 NTT g#3, 3350–9000 Å, 8.3 Å 3 400 0.25
2004-11-29 2 453 339 4.0 m KPGL3, 3500–7300 Å, 4.2 Å 27 600 5.57
ing a 2048 × 2046 CCD and a Kron-Cousins R filter. A scale
of 0.396′′/pixel yields a field-of-view of 13.5′. The data were re-
duced using the quadred package implemented in IRAF2, which
takes into account that the CCD is read out via 4 amplifiers.
Apart from that, the reduction process is standard, including bias
and overscan subtraction, as well as flatfielding. Aperture pho-
tometry for all detected stars on the CCD was computed with
IRAF’s daophot package, and additional daomatch and daomas-
ter (Stetson 1992) routines were used for cross-identification of
stellar sources on different CCD frames. The adopted aperture
radius was chosen as the one that produced minimum noise in
the differential light curve of two comparison stars with bright-
ness similar to the target. An average light curve was computed
out of several non-variable comparison stars, and then used to
produce differential light curves for all stars in the field (e.g.,
Howell 1992).
Optical spectroscopy was performed on 2003-07-19 using
EMMI on the NTT, at ESO La Silla. Grism #3 and a 1.0′′slit
yielded a wavelength range of 3350–9000 Å and a spectral res-
olution of 8.3 Å. IRAF tasks were used for basic reduction (bias
+ flats), optimal extraction (Horne 1986), wavelength-, and flux
calibration.
Time-resolved spectroscopic data were obtained on 2004-
11-29 with the R-C spectrograph mounted on the 4.0 m Blanco
telescope at CTIO. The grating KPGL3 was used with a 1.0′′slit,
which yielded a wavelength range of 3500–7300 Å and a spec-
tral resolution of 4.2 Å. Wavelength calibration data were taken
with a HeAr lamp every 4 to 5 object spectra. The instrumental
wavelength flexure between two calibration exposures was later
corrected for by measuring the position of the night sky emis-
sion line at 6863 Å and subtracting its variation with respect to
the mean. Weather conditions during this run were far from pho-
tometric, with a layer of thin clouds during most of the time,
so no flux calibration could be performed. Data reduction was
carried out as outlined above.
LTT 560 was observed in the near-ultraviolet (NUV) and far-
ultraviolet (FUV) by GALEX as part of its All Sky Survey on
October 21, 2003. The 120 s exposures did not yield a detection
in the FUV, but provided an NUV flux of 0.236 ± 0.01 mJy.
A summary of our observations is presented in Table 1.
3. Results
3.1. The flux-calibrated spectrum
The three individual spectra taken on 2003-07-19 were averaged
to yield the spectrum displayed in Fig. 1. It shows a blue con-
tinuum with Balmer absorption lines, and a red continuum with
molecular absorption bands. The relatively narrow width of the
Balmer absorption lines suggests a cold (Teff < 10 000 K) white
2 NOAO PC-IRAF Revision 2.12.2-EXPORT
Fig. 1. The average flux-calibrated spectrum. The two insets
show close-ups of the regions around Hβ and Hα.
Fig. 2. Two-component fit (thick grey line) to the flux-calibrated
spectrum of LTT 560 (solid black line). The individual compo-
nents, a white dwarf with a temperature of Twd = 7500 K and a
surface gravity of log g = 8.0, and our M5.5 template are shown
as dashed lines. The bottom panel shows the residuals of the fit,
which highlight the Balmer emission from the M-dwarf.
dwarf, and the strength of the TiO bands an intermediate M-
type secondary star. On closer inspection, the presence of narrow
Balmer emission is clearly seen in Hα and Hβ. Convolving the
spectrum with Bessell (1990) filter curves yields spectrophoto-
metric magnitudes V = 15.7 and R = 15.2 mag. This is roughly
0.2 mag brighter than previously reported (Hoard & Wachter
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Fig. 3. Spectral energy distribution of LTT 560. The GALEX
near-ultraviolet flux, the CTIO average spectrum, and the
2MASS J, H, and KS fluxes are shown in black. The Twd =
7500 K, log g = 8.0 white dwarf and the M5.5 M-dwarf from
Fig. 2 are plotted as grey lines. The grey dots represent an M5.5
template from S. Leggett’s M-dwarf library, scaled according to
our fit to the optical data.
1998, and references therein), but such small difference can
probably be attributed to the uncertainties of the flux calibra-
tion, and we re-scaled our spectrum of LTT 560 to V = 15.7 for
the subsequent analysis.
We fitted a composite model consisting of a synthetic white
dwarf spectrum and an observed M-dwarf template to the flux-
calibrated spectrum of LTT 560. The synthetic white dwarf spec-
tra were calculated with the code described by Koester et al.
(2005) and earlier references given there. We used a mixing
length ML/2α = 0.6, a pure hydrogen composition, a surface
gravity log g = 8.0, corresponding to a white dwarf mass of
Mwd ≃ 0.55 M⊙, and covered a temperature range Twd = 6000 K
to 15 000K. Our library of high signal-to-noise ratio M-dwarf
templates covers spectral types M0–M9. These templates were
produced by averaging about a dozen high-quality SDSS spectra
of each spectral type, where the typing of the SDSS spectra was
done based on set of carefully calibrated M-dwarf spectra from
Beuermann & Weichhold (1999). The advantage of our new set
of templates over that of Beuermann & Weichhold (1999) is a
homogenous wavelength coverage and spectral resolution for all
spectral types. A comparison of our M-dwarf templates to those
recently published by Bochanski et al. (2007) showed very good
agreement for all spectral types. We scaled the M-dwarf tem-
plates to the surface fluxes corresponding to their spectral type
using the relation of Beuermann (2006). The best fit to the spec-
trum of LTT 560 is achieved for a Twd = 7500 K white dwarf
and either an M5 or M6 secondary star. Figure 2 shows the ob-
served spectrum of LTT 560 along with the white dwarf model,
and an M5.5 star obtained from linear interpolation between the
M5 and M6 templates, with both components scaled according
to the best fit. Earlier and later spectral types for the secondary
star result in much poorer fits, and we conclude that the spectral
type of the main-sequence companion in LTT 560 is 5.5±1. This
result is confirmed by recent K-band spectroscopy (Tappert et al.
2007).
Our fit to the optical spectrum of LTT 560 agrees well with
the 2MASS magnitudes of LTT 560 (J = 12.65, H = 12.13,
Table 2. Timings of suitable photometric minima.
cycle HJD (2452500+) error [d]
0.0 65.6575 0.0097
0.5 65.7316 0.0055
7.0 66.6937 0.0064
and Ks = 11.86) when extending the composite model into the
infrared with Leggett’s library of M-dwarf spectra3 (Fig. 3). The
best-fit white dwarf model spectrum overpredicts the GALEX
near-UV flux only by a few per cent. Given the uncertainty in
the spectrophotometric calibration of our optical data, and the
fact that the 2MASS data have been taken at unknown binary
phases, an attempt to fit the overall spectral energy distribution
would not result in more accurate stellar parameters, and has
therefore not been attempted.
Assuming a Hamada & Salpeter (1961) carbon-core mass-
radius relation for the white dwarf, the flux scaling factor be-
tween the synthetic spectrum and the data of LTT 560 implies
a distance of d = 33 pc. This estimate depends somewhat on
the white dwarf mass. Repeating the fit for log g = 7.5 (Mwd =
0.33 M⊙) and log g = 8.5 (Mwd = 0.90 M⊙) results in tempera-
tures lower and larger by 500 K, respectively. The implied dis-
tance is 39 pc for log g = 7.5 and 26 pc for log g = 8.5, and we
conclude 25 pc <∼ d <∼ 40 pc. This makes the object a good target
for a ground-based parallax measurement.
For d = 33 pc, the flux scaling factor of our M-dwarf
spectral template implies a radius of the secondary of Rsec ∼
8.0 ± 1.3 × 109 cm, which is consistent with an ∼M5V sec-
ondary star (Delfosse et al. 2000; Se´gransan et al. 2003). For a
mass ratio of Msec/Mwd = 0.32 (Sect. 3.3) and an orbital pe-
riod of 3.54 h (Sect. 3.2), the Roche lobe radius of the secondary
star is ∼ 2.1 × 1010 cm, which implies that the secondary star is
∼ 50% Roche-lobe filling. Given the amplitude of the observed
ellipsoidal modulation (Fig. 4), the inferred radius is clearly too
small. This will be discussed further in Sect. 4.
3.2. The light curve
The resulting light curves of the two observing runs from
September and in October 2002 are given in Fig. 4. All three
data sets show as a common feature the presence of two minima
of different depths, indicating ellipsoidal variation. In the first
data set, from September 2002, the two maxima have different
values as well.
To explore the periodicity of the light curve, the analysis-of-
variance (AOV; Schwarzenberg-Czerny 1989) algorithm as im-
plemented in MIDAS was used. The two highest peaks in the pe-
riodogram (Fig. 5) correspond to frequencies f1 = 6.786 cyc d−1
and f2 = 13.609 cyc d−1, and thus f2 ≈ 2 f1. We therefore adopt
the lower frequency as corresponding to the orbital period, and
describe the photometric variation as ellipsoidal: the two min-
ima represent the inferior and superior conjunction of the late-
type secondary star, the two maxima are the result of maximum
visibility of the Roche-deformed sides of that star at quadrature.
From f1 we derive a corresponding period P = 3.54(07) h, with
the uncertainty being estimated from the width of the signal in
the periodogram. Fig. 6 presents the phase-folded light curve. In
principle, there are two effects that can account for the difference
in the minima: at superior conjunction either illumination by the
white dwarf causes an elevated minimum, or gravitational dark-
3 http://ftp.jach.hawaii.edu/ukirt/skl/dM.spectra/
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Fig. 4. Individual light curves from 2002-09-22, 2002-10-17,
and 2002-10-18 (top to bottom). The data have been normalised
by subtracting the average magnitude of the complete data set.
Fig. 5. AOV periodogram of the photometric data. The best pe-
riod and half its value are indicated.
ening of the deformed secondary star results in a deeper mini-
mum. Considering the very low temperature of the white dwarf,
the latter scenario appears as the most probable one.
Since the orbital phase is now defined we can go on to de-
rive the photometric ephemeris. In the light curve there are three
well defined minima that can be fitted with second-order poly-
Fig. 6. Light curves folded on the ephemeris in Eq.(1). Filled cir-
cles, triangles, and squares, mark data from 2002-09-22, 2002-
10-17, and 2002-10-18, respectively. The data are repeated,
without error bars, for a second cycle. For the lower plot, an
offset of −0.008 mag has been applied to the data from 2002-09-
22.
nomials in order to derive the timings of these minima. These
include both the shallow and the deep minimum from 2002-10-
17, and the shallow minimum from 2002-10-18. A linear fit to
the such derived timings (Table 2) yields the zero point and the
orbital period. The latter results in 3.55(03) h, and thus, within
the errors, is identical to the one derived from the periodogram.
However, since it is based on only three data points, the formal
error of 0.03 h is probably underestimated. We therefore adopt
the period and uncertainties estimated from the periodogram, to
obtain the ephemeris
T0(HJD) = 2 452 565.6575(51)+ 0.1475(29) E, (1)
with E giving the cycle number with respect to the superior con-
junction of the white dwarf.
We note that, while the two light curves from October are
identical within the photometric errors, the September data set
not only presents an enhanced second maximum, but on the
whole appears to be displaced to ∼0.01 mag fainter magnitudes.
Comparison of the average magnitudes of common field stars in
the September and the October run yields a standard deviation of
0.008 mag, so that this displacement can be explained as being
within the photometric precision limit with respect to these two
runs. If a corresponding offset of −0.008 mag is applied to the
September data, the general shape of that light curve is identi-
cal to the October data, with the notable exception of the second
maximum (lower plot of Fig. 6). The latter feature is discussed
in more detail in section 4.
We used the program Nightfall written by Wichmann4
to test the parameters derived from the spectroscopic model
(Sect. 3.1) by fitting synthetic light curves to the October 2002
data. A first light curve was calculated adopting the parameters
from Table 3, in particular Porb = 0.1475 d, i = 60◦, Twd =
7500 K, Tsec ≃ 3000 K, Mwd ≃ 0.4 − 0.6 M⊙, Msec = 0.17 M⊙,
Rwd ≃ 0.012 − 0.016 R⊙, and Rsec = 0.115 R⊙. However, the
ellipsoidal modulation of the resulting light curve is of much
lower amplitude (∼ 0.0015) than the observed one. We then fit-
ted the observed light curve by fixing all parameters above but
4 http://www.lsw.uni-heidelberg.de/∼rwichman/Nightfall.html
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Fig. 7. The Hα line profile at the time of maximum separation of
the two emission components (bottom), and half an orbital cycle
later (top).
leaving Rsec as a free parameter. We find that, to reproduce an el-
lipsoidal modulation corresponding to the observed light curve,
the required Rsec exceeds the spectroscopic result by a factor
of two. The discrepancy between the spectrophotometric radius
(Sect. 3.1) and that implied by the ellipsoidal modulation is sig-
nificant and will be discussed in Sect. 4.
3.3. Radial velocities
The Hα emission line is clearly double-peaked during substan-
tial parts of the orbital cycle (Fig. 7). The trailed spectrogram
(Fig. 8) reveals that the two components follow sinusoidal radial
velocity variations with a phase difference of ≃ 0.5. To measure
the radial velocity variation, we fitted the spectra that present two
clearly separated Hα components with two Gaussians, finding
that these components are unresolved at the spectral resolution
of the CTIO spectra.
Next, we attempted to fit all individual spectra with two
Gaussians of FWHM = 4.2 Å, i.e. with their widths fixed to the
spectral resolution of our data, leaving only their position and
amplitude free. For a number of spectra the fit failed to disentan-
gle the two line profiles, especially during those orbital phases
when both components cross, and for the spectra from the last
third of our run, which suffered from degrading conditions, and
where the weaker Hα component was ill-defined. In the cases
where one component was still clearly discernable, we fitted
the combined profile with two Gaussians as described above,
but fixed the position of the weaker component to the velocity
predicted by a sine-fit to the radial velocities from the spectra
where both components could unambiguously be disentangled.
For four spectra, no meaningful result could be extracted from
the line profiles. The radial velocity curves derived in this way
are shown in Fig. 9.
The two radial velocity variations appear sinusoidal in shape,
and are offset by half a cycle. We fitted both sets of radial veloc-
ities with sine curves of the form K sin[2pi(t−T0)/P]+ γ with K
the radial velocity amplitude, t the time of the observation, T0 an
offset to account for the arbitrary phase during the observations,
P = 0.1475 d the orbital period determined from the photometry,
and a constant velocity offset γ. The fit parameters are reported
in Table 3.
Fig. 8. Trailed spectrogram of the 2004-11-29 data, folded on
P = 3.54 h. Radial velocities refer to the rest wavelength of Hα.
The data are repeated for a second cycle.
In Fig. 9, we include radial velocities that were derived by
fitting a single Gaussian to the absorption edge of the TiO molec-
ular band near λ7040 Å. A sine fit yields the following parame-
ters for this component: γ = 89 ± 5 km/s, K = 208 ± 7 km/s,
T0(HJD) = 2 453 339.534 ± 0.001, which both in amplitude
and phase agrees well with the high-amplitude Hα component,
which is also the stronger of the two components.
We therefore ascribe the two lines moving in anti-phase to
emission from the companion star and the white dwarf. Coronal
activity in late-type stars is quite common, especially if forced
to rapid rotation by being tidally locked in a short-period bi-
nary. However, emission from the white dwarf is rather un-
usual, and may indicate a corona related to low-level accre-
tion from the M-star wind (see O’Donoghue et al. 2003, for
a similar phenomenon in the pre-CV EC 13471-1258). Taking
such an origin of the two emission lines at face value, their
radial velocity variations trace the motion of both stars, and
the ratio of their amplitudes equals the mass ratio of the two
stars, Kwd/Ksec = Msec/Mwd = 0.36 ± 0.03. We note no sub-
stantial change in the equivalent width of the Hα emission
line from the companion star, which implies that the motion
of the centre of light is equivalent to the motion of the cen-
tre of mass. Comparing the velocity offsets obtained from the
two fits, it becomes apparent that γwd exceeds γsec by 25 km/s.
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Fig. 9. Radial velocities for both Hα components. For compo-
nents marked with filled symbols, the velocities were obtained
by simultaneous Gaussian fits to both Hα emission line com-
ponents. In some cases the weaker component was ill-defined,
and the two-Gaussian fit was carried out with the position of the
weaker component fixed to the wavelength predicted by a sine fit
to the velocities obtained from the spectra where a two-Gaussian
fit was possible. Those points with fixed velocities are marked by
open symbols. Four spectra were too poor to obtain any signifi-
cant fit, and are marked by open symbols for both components.
Additional radial velocities extracted from the TiO absorption
edge at 7040 Å are marked by ×. These data were not included
in the fit, but are overplotted for comparison.
Assuming that γsec reflects the radial component of systemic ve-
locity, we interpret γwd − γsec as the gravitational redshift of
the Hα emission originating on the white dwarf. General rela-
tivity predicts a redshift of vgr = 0.635(M/M⊙)/(R/R⊙), and as-
suming again a Hamada & Salpeter (1961) mass-radius relation-
ship, vgr = 25 ± 9 km/s corresponds to Mwd = 0.52 ± 0.12 M⊙.
A caveat to this mass measurement is that if the Hα emission
arises from a point somewhat above the white dwarf photosphere
(O’Donoghue et al. 2003 find that the second component of the
Hα emission in EC 13471-1258 has its origin somewhere be-
tween the white dwarf and L1), its mass would be underesti-
mated. The mass of the secondary star implied by the mass ratio
above is Msec = 0.19 ± 0.05 M⊙. If the companion star follows
the spectral type-mass-radius relation of typical low-mass stars
(Se´gransan et al. 2003; Delfosse et al. 2000) the masses of both
stars are likely to be on the lower side of the error ranges. Given
the fact that the mass ratio and both radial velocity amplitudes
are known, we can estimate the binary inclination as ≃ 60◦.
4. Discussion
In comparison with other known pre-CVs, LTT 560 represents
a special case in that it shows spectroscopic evidence for low-
level accretion, and apparently irregular long-term variability in
its light curve. Accretion from the wind of the companion star
has been observed in other pre-CVs in the form of metal en-
richment of the white dwarf photosphere or additional emis-
sion components (e.g., Sion et al. 1998; O’Brien et al. 2001;
O’Donoghue et al. 2003; Maxted et al. 2007). Schmidt et al.
(2005, 2007) also ascribe the mass transfer mechansim in low ac-
cretion rate polars (LARPS, Schwope et al. 2002) to wind from
the secondary star. Concerning the light curve, flaring activity
from the secondary star appears as the most likely explana-
tion for the enhanced photometric maximum in the September
data, since the Hα component from the secondary star indicates
the presence of chromospheric activity, and the duration of the
“flare” feature with ∼0.15 orbits≈30 min is within the usual time
range of such flares (e.g., Garcia Alvarez 2000). Still, since the
orbital phase in question is only covered once in the September
data, it remains unclear whether this feature is not a periodic
event, representing an additional light source in the system, per-
haps due to enhanced accretion at that time.
A weak X-ray source at a count rate of 0.008 ± 0.002 cts/s
was serendipitously detected in a pointed ROSAT PSPC obser-
vation that coincides within the positional error with LTT 560
(White et al. 2000). Adopting a distance of 33 pc and the
countrate-to-flux conversion factor of Fleming et al. (1993), we
find an X-ray luminosity of ≃ 6 × 1027 erg/s, which is consistent
with coronal activity on the M-dwarf.
A point worth further discussion is the disagreement between
the spectrophotometric radius of the secondary star (Sect. 3.1)
and that implied by the observed amplitude of the ellipsoidal
modulation (Sect. 3.2). A well-known problem in the under-
standing of low mass stars is that the radii of stars in eclips-
ing binaries with masses of ≃ 0.4 − 0.8 M⊙ are larger by up to
15% than predicted by stellar models (Ribas 2006 for a review),
and stellar activity is generally seen as a possible explanation for
this discrepancy (e.g., Lo´pez-Morales 2007). However, radii of
low-mass stars from interferometric measurements also appear
to be too large (Berger et al. 2006). In the context of pre-CVs,
the companion star is tidally forced into rapid rotation, which is
believed to result in increased stellar activity (Pallavicini et al.
1981; Pizzolato et al. 2003). Whether or not stellar activity is
the cause of anomalies in the radii, masses, and spectral types
of the companion stars in pre-CVs (e.g., O’Brien et al. 2001;
Maxted et al. 2004) or CVs (e.g., Naylor et al. 2005) is not yet
clear, as no fully detailed treatement of the structure and the ob-
servational properties of strongly active low-mass stars is avail-
able. In a pioneering paper, Spruit & Weiss (1986) showed that
for stars above the fully convective boundary, both the radius
and the temperature of the star will be underestimated if a large
fraction of the star is covered by star spots. However, the ef-
fects of magnetic activity are thought to extend to lower masses
as well (Mullan & MacDonald 2001), which is confirmed by
observations (West et al. 2004). The calculations of Mullan &
MacDonald demonstrated that for low mass M-dwarfs, magnetic
activity may result in effective temperatures that are too low for
their radii. While a full discussion has to await progress in the
theoretical models of active stars, it appears possible that activ-
ity caused by rapid rotation induces anomalies in the relation-
ships between mass, radius, and spectral type, and that this is
the cause of the apparent mis-match of the spectrophotometric
radius of the companion star in LTT560, and its radius implied
by the ellipsoidal modulation.
The uncertainty in the stellar properties of the companion
star propagates into a relatively wide range of possible peri-
ods when LTT 560 will evolve into a semi-detached configura-
tion (i.e. start mass transfer as a cataclysmic variable). For ex-
ample, using equations (8) and (11) in Schreiber & Ga¨nsicke
(2003), and assuming that gravitational radiation is the main
mechanism for angular momentum loss (Msec < 0.3 M⊙) yields
Pcd = 0.165 d, Psd = 0.035 d ∼ 50 min (which is not a very
probable value for a CV), tsd = 2.9 Gyr, for Rsec = 0.115 R⊙,
and Psd = 0.093 d ∼ 113 min, tsd = 2.0 Gyr, for Rsec = 0.22 R⊙,
with Pcd being the orbital period at the end of the CE phase,
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Table 3. System parameters of LTT 560.
white dwarf main sequence star method
Orbital period [h] 3.54 ± 0.07 h light curve
Inclination ≃ 60◦ radial velocities
Distance [pc] 25 − 40 pc spectrophotometry
K [km/s] 80 ± 6 220 ± 9 radial velocities
T0 [d] 0.566 ± 0.002 0.052 ± 0.001 radial velocities
T0 [HJD 2 453 339 +] 0.463 ± 0.002 0.538 ± 0.001 radial velocities
γ [km/s] 95.0 ± 5.2 70.0 ± 6.7 radial velocities
Teff / spect. type 7500 ± 500 K M5±0.5 spectrophotometry
Mass [M⊙] 0.52 ± 0.12 0.19 ± 0.05 radial velocities
Radius [cm] (9 ± 1) × 108 (8 ± 1.3) × 109 spectrophotometry
Psd the orbital period at which the system will start mass trans-
fer (i.e., become a CV), and tsd the time the system will need to
shrink from the current orbital period to Psd. Additionally, the
spectral type derived in Sect. 3.1 suggests Psd < 2 h, while the
mass ratio determined from the radial velocities and the gravi-
tational redshift indicates Psd > 3h. An accurate parallax deter-
mination of LTT 560 would therefore be extremely useful for a
better constraint on the stellar parameters and the future evolu-
tion of LTT 560.
The white dwarf cooling age of LTT 560, assuming Mwd ≃
0.5 M⊙, is ≃ 109 yr (Wood 1995). The relatively low mass sug-
gests that it may contain a helium core, which is a possible out-
come of the common envelope evolution (Willems & Kolb 2004
and references therein). Better data are needed to improve the
measurement of the white dwarf mass.
LTT 560 and RR Cae (Bragaglia et al. 1995; Bruch & Diaz
1998; Bruch 1999) represent the oldest among the ∼ 40 known
post-common envelope binaries (Schreiber & Ga¨nsicke 2003;
Morales-Rueda et al. 2005; Shimansky et al. 2006). Both sys-
tems are nearby (≃33 pc and ≃12 pc, respectively) which sug-
gests that they represent a fairly numerous population, as pre-
dicted to exist by Schreiber & Ga¨nsicke (2003). A principle dif-
ficulty in finding old pre-CVs is their inconspicuousness com-
pared to CVs. Both stellar components in old pre-CVs are in-
trinsically faint, and hence only nearby systems will be found in
shallow surveys. Pre-CVs do not undergo outburst, so will not be
picked up by amatuer astronomers of sky patrols. They have at
best some X-ray emission due to coronal activity of the main se-
quence companion, indistinguishable from single M-dwarfs. Old
pre-CVs are not particularly blue, so escaped discovery in the
classic “blue” extragalactic surveys such as the Palomar Green
Survey. The Sloan Digital Sky Survey (SDSS), being deeper
and sampling a much larger colour space than any previous
survey, is now rapidly changing the scene, identifying already
>∼ 1000 white dwarf main sequence binaries (Silvestri et al.
2006; Eisenstein et al. 2006; Southworth et al. 2007), with more
to come from SEGUE (Schreiber et al. 2007). However, follow-
up work identifying post-CE/pre-CV binaries among those ob-
jects has just started (e.g. Rebassa-Mansergas et al. 2007), and
will be limited (by the design of SDSS) predominantly to rel-
atively faint systems. While SDSS will substantially improve
our knowledge on pre-CVs in terms of better statistics, identi-
fying nearby bright pre-CVs such as LTT 560 white dwarf main
sequence binaries remains important as those systems are best-
suited for detailed parameter studies.
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